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PURPOSE: To shorten a turn-ON time and to reduce a turn-ON loss by a method 
wherein a diode, whose time of reverse recovery is short, is used for a speed-up 
diode connected between the base and the emitter of the first-stage transistor. 

CONSTITUTION: A transistor Tr with a reversed speed-up diode SUD 3 connected 
between a base and an emitter of a preceding-stage transistor Trl is brought 
into a reverse -biased state at the time of turn-OFF. A forward current flows 
between terminals 11 and 12 through a resistor 4 and the SUD 3. At this time, 
if a base current is turned-ON, the SUD 3 is brought into a state of reverse 
recovery, the base current does not flow through the Trl until carriers in the 
SUD 3 disappear and a collector current from a terminal 13 of a Tr2 to the 
terminal 11 of the Tr2 also does not flow. Accordingly, by using a diode, whose 
time of reverse recovery is controlled short, for the SUD 3,' a turn-ON time 
is shortened and a turn-ON loss is reduced. 



2: following-stage diode 
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PURPOSE: To eliminate the need to provide additionally an SBD formation re- 
gion, to reduce the area of an element and to improve the integration degree 
of the element by a method wherein a Schottky barrier diode SBD is formed 
directly under the contact part of a base leadout electrode with a base wiring. 

CONSTITUTION: A P+ polysilicon base lead-out electrode 7B and an opening 
18 for SBD formation use, which is through a lower field oxide film 5, are 
formed directly under a wiring contact window, through which the electrode 
7B and a base wiring 20B are connected to each other. The wiring 20B is 
formed in such a way that the opening 18 is. filled with the wiring 20B, has 
continuity with the electrode 7B on the side surface of the opening and comes 
into contact with an n-type collector region 3 at the base of the opening. By 
forming a Schottky barrier diode SBD 21 at the contact part of the wiring 
20B with the region 3, the base and the collector of a bipolar transistor come 
to be clamped with the SBD. Accordingly, there, is no need to provide addition- 
ally an SBD formation region, the area of an element is reduced and the integra- 
tion degree of the element is improved. 




1: P-type Si substrate. A: isolation region between elements. 
2: N* buried later. 8: SiO. film for covering electrode. 
20 E: emitter wiring, 15: N* polysilicon emitter electrode, 
14: opening for forming emitter. 13: SiO* sidewall. 12: 
P-type internal base region. 16: N* emitter region. 11: 
P* external base region. 10: thermal oxide film. 9: opening 
for internal base formation. 1A: N* polysilicon collector 
electrode. 20C: collector wiring 
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PURPOSE: To prevent breakdown strength between elements from reducing and 
to improve the reliability of a MOS transistor by a method wherein high- 
concentration diffused regions are formed using a gate electrode lengthened 
by a prescribed amount as a mask and low-concentration diffused regions are 
formed using the electrode, whose end parts are etched, as a mask. 

CONSTITUTION: A gate electrode 13 is formed longer by a prescribed length 
on a channel isolation region 11 on an Si substrate 10 through a gate oxide 
film 12. Then, resist films 14 and 15 are respectively formed on the electrode 

13 and the region 11 and high-concentration diffused regions 16S and 16D are 
formed using these films 14 and 15 as masks. Then, when the films 14 and 
15 are isotropically removed by a plasma treatment, the length of the film 

14 becomes the final length of the electrode 13. Accordingly, after the electrode 

13 is etched using the film 13 as a mask to remove both ends of the electrode 
13, low-concentration diffused regions 17S and 17D are formed using the films 

14 and 15 as masks. Thereby, it is prevented that the insulating film is excessive- 
ly etched and breakdown strength between elements is reduced and the reliabil- 
ity of a MOS transistor is improved. 
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(54) MANUFACTURE OF MOS TRANSISTOR 

(57)Abstract: 

PURPOSE: To prevent breakdown strength between elements 
from reducing and to improve the reliability of a MOS transistor 
by a method wherein high- concentration diffused regions are 
formed using a gate electrode lengthened by a prescribed 
amount as a mask and low-concentration diffused regions are 
formed using the electrode, whose end parts are etched, as a 
mask 

CONSTITUTION: A gate electrode 13 is formed longer by a 
prescribed length on a channel isolation region 11 on an Si 
substrate 10 through a gate oxide film 12. Then, resist films 14 
and 15 are respectively formed on the electrode 13 and the 
region 11 and high-concentration diffused regions 16S and 16D 
are formed using these films 14 and 15 as masks. Then, when 
the films 14 and 15 are isotropically removed by a plasma 
treatment, the length of the film 14 becomes the final length of 
the electrode 13. Accordingly, after the electrode 13 is etched 
using the film 13 as a mask to remove both ends of the 
electrode 13, low-concentration diffused regions 17S and 17D 
are formed using the films 14 and 15 as masks. Thereby, it is 
prevented that the insulating film is excessively etched and breakdown strength between elements is 
reduced and the reliability of a MOS transistor is improved. 
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